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(54) Method of recording still pictures onto a recording medium 



(57) The present invention relates to a method of re- 
cording still pictures onto a recording medium. The 
present method records still pictures onto a recording 
medium in a DC F (Design rule for Camera File system) 
structure defined for a digital still camera or in a file 
structure defined for a digital video recorder, creates 



management information to access the recorded still 
pictures, and writes the management information in 
management information fields specified in a digital vid- 
eo recorder. Referring to the management information, 
a desired still picture or desired still pictures can be 
found easily and rapidly among numerous still pictures 
recorded on a recording medium. 
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Description 

•BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a method of 
recording still pictures onto a recording medium. 

Description of the Related Art 10 

[0002] A disk-type recording medium such as a com- 
pact disk (CD) can store high-quality digital audio data 
permanently, so that it is very popular recording medi- 
um. Recently, a digital versatile disk (referred as 'DVD' *5 
hereinafter) has been developed as a new disk-type re- 
cording medium. A DVD can store much larger size than 
a CD, thus, high-quality moving picture or audio data 
are recorded on a DVD for much longer time. Therefore, 
a DVD will be used widely in the near future. 20 
[0003] There are three types of a DVD, DVD-ROM for 
read-only, DVD-R for write-once, and DVD-RAM or 
DVD-R/W for rewritable. For a rewritable DVD, the 
standardization of data writing format is in progress. 
[0004] Recently, a Digital Still Camera (DSC) being 25 
capable of storing a taken picture in digital data has 
been developed. Such a DSC usually has a memory 
chip of large storage capacity so that it can take high- 
quality pictures and store audio data associated with the 
stored pictures as well. In a DSC, the taken pictures are 30 
encoded in the format of JPEG, or TIFF while the audio 
data are done in the format of PCM, u-Law PCM, or 
IMA-ADPCM. 

[0005] A DSC has a well-known file system called 
'DCP (Design rule for Camera File system) for recording 35 
still pictures and audio data. Fig. 1 shows an illustrative 
DCF In the structure of DCF, a DCIM (Digital Camera 
I Mages) directory exists under a root directory and many 
subdirectories may exist under the DCIM. Each subdi- 
rectory has 8-digit-long filename that is composed of 40 
three numeric digits and five character digits. The three 
numeric digits should be unique, for instance, one 
among 100—999, and the five character digits are arbi- 
trarily chosen by a user. Because the three numeric dig- 
its are unique the subdirectories can be created up to 4s 
900. 

[0006] A subdirectory, e.g., subdirectory '1 00ABCDE' 
of Fig. 1 can accommodate many data files of which 
filename is 8-digits long. The filename is composed of 
four numeric digits and four character digits . While the so 
four character digits are chosen by a user the four nu- 
meric digits should be unique among data files if their 
attributes are different. The data files are still pictures 
and/or audio files, respectively. The still picture files 
have extension of 'JPG' or TIP while the audio files en- 55 
coded by PCM, u-Law PCM or IMA-ADPCM have ex- 
tension of 'WAV. The filenames of the data files can be 
same if their extensions are different. Therefore, when 
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a picture file is to be dubbed with audio, a dubbed audio 
file can be linked with the picture file only if their filena- 
mes are made same. 

[0007] By the way, a digital video recorder (DVR) 
records video and audio data in a file structure shown 
in Fig. 2. The file structure of Fig. 2 has a DVR directory 
under a root directory. The DVR directory includes a 
menu file 'menu.tdat', a mark file 'mark.tdaf, and their 
index files 'menu.tidx' and 'mark.tidx'. The menu and the 
mark file have menu data and mark data respectively 
and the index files have search data to index menu and 
mark data in the menu and the mark file. 
[0008] The 'DVR' directory is mandatory for motion 
picture recording of a DVR. The 'DVR' directory has di- 
rectories 'PLAYLIST, 'CLIPINF, and 'STREAM'. The 
'PLAYLIST directory includes playlist files (*.rpls,*.vpls) 
containing motion -picture and still -picture play items 
and title management information. The directory 'CLIP- 
INF' includes clip information files (*.clpi) containing in- 
formation on movie stream management and movie at- 
tribute and the directory 'STREAM' includes stream files 
(*.m2ts) containing actual motion-picture data stream 
packets. 

[0009] However, it is obvious that many still pictures 
under the file system of Fig. 1 obtained with a DSC are 
moved to a recording medium of very large capacity be- 
cause of relatively small storage capacity of a DSC. That 
is, numerous stiil pictures taken by a DSC will be record- 
ed onto a large-capacity recording medium through a 
DVR being, capable of recording data onto that medium. 
This fact strongly demands a DVR to record still pictures 
efficiently. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to pro- 
vide several methods that record still pictures onto a re- 
cording medium and create and write their management 
information in order to ensure efficient access. 
[0011] A method of recording a still picture onto a re- 
cording medium in accordance with the present inven- 
tion is characterized in that it comprises the steps of: 
recording still pictures onto a recording medium in a 
DCF (Design rule for Camera File system) structure de- 
fined for a digital still camera or in a file structure defined 
for a digital video recorder; and creating management 
information to access the recorded still pictures, and 
writing the management information in management in- 
formation fields specified in a digital video recorder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings, which are in- 
cluded to provide a further understanding of the present 
invention, illustrate the preferred embodiments of the in- 
vention, and together with the description, serve to ex- 
plain the principles of the present invention, and where- 
in: 
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Fig. 1 shows an illustrative DCF (Design rule for 
Camera File system) adopted by a digital still cam- 
era; 

% Fig. 2 shows an illustrative file system adopted by 
a digital video recorder; 

Fig. 3 is a block diagram of a disk device which a 
method of recording still pictures onto a rewritable 
recording medium in accordance with the present 
invention is embedded in; 

Figs. 4 to 6 show a schematic still-picture recording 
process and management information related with 
still picture recording in accordance with the first 
embodiment of the present invention; and 
Figs. 7 to 10 show a schematic still-picture record- 
ing process and management information related 
with still picture recording in accordance with the 
second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFFERRED 
EMBODIMENT 

[0013] In order that the present invention may be fully 
understood, a preferred embodiment thereof will now be 
described with reference to the accompanying draw- 
ings. 

[0014] Fig. 3 is a block diagram of a disk device which 
a method of recording still pictures onto a rewritable re- 
cording medium in accordance with the present inven- 
tion is embedded in. 

[0015] The disk device of Fig. 3, e.g., a DVR can 
record video/audio data and management information 
for searching and reproduction control onto a rewritable 
recording medium. 

[0016] The disk device comprises, as shown in Fig. 3, 
an input processing module, an output processing mod- 
ule, and a controller 19 conducting overall system con- 
trol. The input processing module is composed of two 
input switching units 10 and 11, a still picture video 12 
and a still picture audio encoder 13, a movie video 14 
and a movie audio encoder 15, an MPEG 2 muxer 16, 
a formatter 17, and a DVR encoding DSP 18 while the 
output processing module is composed of two output 
switching units 30 and 31 , a still picture video 32 and a 
still picture audio decoder 33, a movie video 34 and a 
movie audio decoder 35, an MPEG 2 demuxer 36, a 
parser 37, and a DVR decoding DSP 38. 
[0017] The two input switching units 1 0 and 1 1 selec- 
tively connect their input signals to the still picture video 
12 and the still picture audio encoder 13 or the movie 
video 14 and the movie audio encoder 15 in response 
to a switching control 'CTL' of the controller 19. The still 
picture encoders 12 and 13 encode video data from the 
first switching unit 1 0 to JPEG or TIFF format and audio 
data from the second switching unit 11 to PCM, u-Law 
PCM, or I MA-AD PCM format, respectively as a DSC 
does. 

[0018] The movie encoders 14 and 15 encode video 
data from the first switching unit 10 to MPEG 2 format 



and audio data from the second switching unit 1 1 to AC- 
3, MPEG 1 layer 2, or LPCM format, respectively. The 
MPEG 2 muxer 16 multiplexes the encoded video and 
audio data from the movie video 1 4 and the movie audio 
5 encoder 1 5 to produce MPEG 2 stream that is directed 
to the formatter 1 7. 

[0019] For motion-picture input, a user can set a still- 
picture recording mode that is supported by a DVR. In 
that mode, MPEG2-formatted video data and AC3-, 
MPEG1 layer2-formatted, or LPCM audio data from the 
movie video 1 4 and the movie audio encoder 1 5 are ap- 
plied to the formatter 1 7 directly not passing through the 
MPEG 2 muxer 1 6. The formatter 1 7 is able to convert 
each frame of motion pictures to still picture. 
[0020] In case that the encoded still picture video and 
audio data are inputted from the still picture encoders 
12 and 13, the formatter 17 segments or groups input 
data to yield successive data units, adds necessary 
head information to each data unit, and transmits them 
sequentially to the DVR encoding DSP 1 8. The data unit 
has a size suitable for a recording unit area of a rewri- 
table recording disk. Furthermore, the formatter 1 7 pro- 
duces management information for searching for and 
controlling reproduction of the re-sized still picture video 
and audio data. The produced management information 
is delivered to the controller 1 9. 

[0021] The formatter 17 also conducts the same re- 
sizing and management information creating operation 
for the still-picture video and audio data that are con- 
verted from motion picture data as explained before. 
[0022] In case that the encoded motion picture video 
and audio data are inputted from the movie encoders 
14 and 15 and the MPEG 2 stream are from the MPEG 
2 muxer 1 6 at the same time, the formatter 1 7 selects 
the encoded data or the MPEG 2 stream to segment or 
group the selected data to yield successive data units, 
adds necessary head information to each data unit, and 
transmits them sequentially to the DVR encoding DSP 
1 8. The data unit has a size suitable for a recording unit 
area of a rewritable recording disk. The formatter 1 7 also 
produces management information for searching for 
and controlling reproduction of the re-sized motion pic- 
ture video and/or audio data. The produced manage- 
ment information is delivered to the controller 19. 
[0023] The DVD encoding DSP 18 constructs ECC 
(Error Correction Code) blocks with the successive data 
units having still or motion pictures, thumbnails and au- 
dio data, and then modulates data of ECC blocks to cor- 
responding recording waveforms that will form mark/ 
space patterns on the surface of the rewritable recording 
disk. At this time, the controller 1 9 controls the DVD en- 
coding DSP 18 to record still pictures and associated 
audio data and thumbnails in the DCF structure illustrat- 
ed in of Fig. 1 or in the DVR file structure illustrated in 
Fig. 2. 

[0024] The controller 1 7 also creates management in- 
formation to access the recorded still pictures, etc. and 
writes it in navigation data fields defined for a DVR. 
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[0025] In addition, while or after video and/or audio 
data are recorded, the controller 1 9 writes the manage- 
* ment information received from the formatter 17 or cre- 
ated by itself onto the rewritable recording disk through 
the DVR encoding DSP 1 8. 

[0026] Below described are detailed still-picture re- 
cording methods conducted by the above-explained re- 
cording process. 

[0027] Figs. 4 to 6 show a schematic still-picture re- 
cording process and management information related 
with a still picture recording in accordance with the first 
embodiment of the present invention. In this embodi- 
ment, the controller 17 records still pictures, and asso- 
ciated audio data and thumbnails, etc. in the DCF struc- 
ture adopted by a DSC, as shown in Fig. 4. At this time, 
directories, where files are recorded, as well as still pic- 
tures, associated audio data and thumbnails are named 
under the rule of DCF. 

[0028] That is, an arbitrary directory has its name with 
three numeric digits and five character digits. The three 
numeric digits should be unique, for instance, one 
among 100—999, and the five character digits are arbi- 
trarily chosen by a user. In addition, an arbitrary record- 
ed file has a filename, whose length is 8 digits long, com- 
posed of four numeric digits and four character digits. 
While the four character digits are arbitrarily chosen by 
a user the four numeric digits should be different from 
those of other files if file extensions are same. 
[0029] Explaining the recording example of Fig. 4, the 
directory '100 FA MIL' includes a still picture file 
'MAMAOOOUPG', another still picture file 
, MAMA0002.JPG', and a real-time audio file 
•MAMA0002.WAV and a dubbed audio file 
'MAMA0002.DUB' associated with the still picture file 
•MAMA0002JPG\ 

[0030] A file or files with same filename constitute a 
DCF object, so that the first DCF object consists of only 
the file 'MAMA0001 JPG' while the second DCF object 
consists of three files 'MAMA0002.JPG', 
* MAM A0002.WAV and 'M AMA0002.DUB' . The files 
constituting a DCF rule are associated each other. 
[0031] The management information to use in ac- 
cessing the still picture files and associated audio files, 
etc. recorded in the DCF structure is written in respec- 
tive playitems included in a playlist defined by a DVR as 
shown in Fig. 5. 

[0032] The playlist file (*.rpls,\vpls), structured as 
Fig. 6, consists of a playlist general information 
'PlayList_Gr and a plurality of playitems. The playlist 
general information 'PlayList_Gr includes a playlist 
type, the number of included playitems, created time, 
and so on. 

[0033] The still picture files and other files of which 
names are respectively written in the separate playitems 
can be found among numerous recorded files through 
an adopted file system as illustrated in Fig. 5. 
[0034] Each pi ay item includes the type of a play item, 
directory name where related files are recorded, the 



number of files, and filename and attribute of each file 
member. The attribute field includes attribute of still-pic- 
ture associated audio data as well as attribute of a still 
picture. 

5 [0035] The still picture attribute includes a coding 
mode (JPEG/TIFF/MPEG), an aspect ratio (4:3/16:9), a 
YCrCb sampling rate (4:2:2/4:2:0), a resolution (HDTV: 
1920x1080/SXGA:1280x960/XGS: 1024x768/...), and 
the audio attribute includes a coding mode (PCM/ 

w I MA- AD PC M/AC-3/ MPEG 1 -L2), a sampling rate (8kHz/ 
11.025kHz/48kHz/96kHz/...), the number of channels 
(1/2/4/5.1/...), and a quantization level (8/1 6/24bits). 
[0036] The attribute field can further include attributes 
about maker, time, thumbnail, dubbed audio, and oth- 

15 ers. The maker attribute includes manufacturer's code 
(LG/Samsung/MEI/...), a model name, and a recording 
source, and the time attribute includes original creation 
time, etc. The thumbnail attribute is almost similar to the 
still picture attribute and the dubbed audio attribute is 

20 almost similar to the audio attribute as well. The other 
attribute includes important attributes defined in EXIF 
and DCF format. 

[0037] Using the above-explained management infor- 
mation related with recorded data files, still pictures, au- 
25 dio data files and so on linked to a playitem selected 
from a playlist are easily found, through a file system, 
with reference to directory name and filenames written 
in the selected playitem as shown in Fig. 5, and are then 
presented sequentially. 
30 [0038] The attribute information can be included in a 
still picture and an associated audio file. In this case, an 
electronic machine having adopted the DSC file system 
uses the attribute information included in still pictures 
and their associated audio files while another electronic 
35 machine having adopted the DVR file system uses the 
attribute information written in the playitems. 
[0039] Figs. 7 to 1 0 show a schematic still-picture re- 
cording process and management information related 
with a still picture recording in accordance with the sec- 
40 ond embodiment of the present invention. In this em- 
bodiment, still pictures, and associated audio data and 
thumbnails, etc. are accommodated in the DVR file 
structure defined by a DVR, as shown in Fig. 7. At this 
time, the controller 19 creates and writes the manage- 
rs ment information to use in accessing the still picture files 
and associated audio files, etc. in still-picture informa- 
tion files (*.stli) under a newly-created directory 
'STILLINF that is a child directory of 'DVR', as shown in 
Fig. 7. 

so [0040] Each still-picture information file is linked to 
each still-picture file that includes at least one data ob- 
ject (still picture, audio data, thumbnail, etc.), and an en- 
try 'SE_entry' in the still-picture information file is asso- 
ciated with a single still picture. 

55 [0041] A still-picture file and a still-picture information 
file that are associated each other use same filename 
with different extensions, e.g., 'str and 'stli*. Therefore, 
an associated file can be found through only filename. 
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[0042] The associating information, e.g., filename of 
a still-picture information file under the directory 
"STILLINF* is written in a playitem included in a playlist 
specified by a DVR. As a result, each playitem is linked 
to each still-picture information file as shown in Fig. 9. 
[0043] The playlist file (*.rpls,*.vpls) consists of a play- 
list general information , PlayList_GI' and a plurality of 
playitems as shown in Fig. 9. The playlist general infor- 
mation 'PlayList_GI' includes a playlist type, the number 
of included playitems, created time, and so on. Each 
playitem includes filename of a linked still-picture infor- 
mation file, a playitem type, a start and an end picture 
number, and so forth. 

[0044] The still-picture information file (*.stli), struc- 
tured as shown in Fig. 10, is composed of general infor- 
mation of still-picture information 'Sti I linfo_Gr, a plurality 
of still-picture entry group information (SEGI) search 
pointers "SEGI_SRP #k\ plural pieces of SEGI 'SEGI 
#k\ and a still-picture entry map 'SE_map'. The general 
information of still-picture information 'Stillinfo_GP in- 
cludes type of still pictures, recording time, a data start 
address, the number of pictures, the number of SEGIs, 
and so on. 

[0045] The SEGI search pointer is to indicate a piece 
of still-picture entry group information that includes ac- 
cess information for at least one still-picture entry. Each 
SEGI, pointed by a SEGI search pointer, includes SEGI 
general information 'SEGLGI', an attribute table, and 
the number of entries belonging to a concerned entry 
group. The attribute table includes various attributes of 
picture and audio data that are mentioned in detail. 
[0046] Each entry of the still-picture entry map 
'SE^ap', as shown in Fig. 10, consists of a start ad- 
dress and size of a still picture, and size and playback 
time of at least one associated audio data object, if any. 
[0047] After recording as before, if a playitem is cho- 
sen for presentation among playitems included in a play- 
list, the controller 1 9 identifies a still-picture information 
file linked with the chosen playitem, searches for data 
objects, namely, still pictures, audio data and so on us- 
ing the access information written in the entry map 
'SE^ap 1 , and presents respective data objects se- 
quentially. In the data object searching operation, a file 
system does not intervenes because location address 
is used instead of filename. 

[0048] Needless to say, the above-explained still-pic- 
ture grouping embodiments are applicable to a disk de- 
vice structured differently from the disk device of Fig. 3. 
[0049] The above-explained still-picture recording 
method ensures a disk device to find easily and rapidly 
a desired still picture or desired still pictures among nu- 
merous still pictures recorded on a recording medium. 
[0050] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the 
present invention cover the modifications and variations 
of this invention provided they come within the scope of 



the appended claims and their equivalents. 
[0051] Summarized, the present invention relates to 
a method of recording still pictures onto a recording me- 
dium. The present method records still pictures onto a 

5 recording medium in a DCF (Design rule for Camera File 
system) structure defined for a digital still camera or in 
a file structure defined for a digital video recorder, cre- 
ates management information to access the recorded 
still pictures, and writes the management information in 

io management inf ormation fields specified in a digital vid- 
eo recorder. Referring to the management information, 
a desired still picture or desired still pictures can be 
found easily and rapidly among numerous still pictures 
recorded on a recording medium. 

15 

Claims 

1 . A method of recording a still picture onto a recording 
20 medium, comprising the steps of: 

(a) recording still pictures in a DCF (Design rule 
for Camera File system) structure defined for a 
digital still camera onto a recording medium; 

25 and 

(b) creating management information to access 
the recorded still pictures, and writing the man- 
agement information in management informa- 

30 tion fields specified in a digital video recorder. 

2. The method according to claim 1 , wherein the re- 
corded still pictures are named under a rule of DCF, 
and are recorded under a directory that is named 

35 under the rule of DCF. 

3. The method according to claim 1 or 2, wherein an 
audio data file and/or a thumbnail file has the same 
filename that an associated still picture file has. 

40 

4. The method according to one of claims 1 to 3, 
wherein said management information includes 
search information and attribute information for the 
recorded still pictures, and is written in a play item 
included in a playlist that is specified by a digital vid- 
eo recorder. 

5. The method according to claim 4, wherein said 
search information consists of a directory name and 

so respective filenames, and is recorded in the play 
item. 

6. The method according to claim 4 or 5, wherein said 
attribute information is recorded in the play item. 



55 

7. The method according to one of claims 4 to 6, 
wherein said attribute information is for a picture or 
audio data. 
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8. A method of recording a still picture onto a recording 
medium, comprising the steps of: 

(a) recording still pictures in a file structure de- 
fined for a digital video recorder onto a record- s 
ing medium; and 



ture information file. 

18. The method according to one of claims 10 to 17, 
wherein still-picture information files are recorded 
under a different directory under which still picture 
files including still pictures are recorded. 



(b) creating management information to access 
the recorded still pictures, and writing the man- 
agement information in management informa- 
tion fields specified in a digital video recorder. 

9. The method according to claim 8, wherein said step 
(a) records at least one still picture in a single still 
picture file. 

10. The method according to claim 8 or 9, wherein said 
management information includes search informa- 
tion and attribute information for the recorded still 
pictures, and is written in respective still-picture in- 
formation files. 

11. The method according to claim 10, wherein said 
search information consists of an address and size 
information for each still picture and is recorded in 
the still -picture information file. 

12. The method according to claim 10 or 11 , wherein a 
filename of each still-picture information file is writ- 
ten in an associated play item included in a playlist 
that is specified by a digital video recorder. 



19. A recording medium, including data that are record- 
ed through the following steps of: 

w 

recording still pictures in a DCF (Design rule for 
Camera File system) structure defined for a dig- 
ital still camera onto a recording medium; and 
creating management information to access 
15 the recorded still pictures, and writing the man- 

agement information in management informa- 
tion fields specified in a digital video recorder. 

20. A recording medium, including data that are record- 
20 ed through the following steps of: 

recording still pictures in a file structure defined 
for a digital video recorder onto a recording me- 
dium; and 

25 

creating management information to access 
the recorded still pictures, and writing the man- 
agement information in management informa- 
tion fields specified in a digital video recorder. 



13. The method according to claim 12, wherein each 
play item includes information about a start and an 
end picture of a picture group pointed by itself. 35 

14. The method according to claim 12 or 13, wherein 
the still-picture information file has the same filena- 
me that a linked still picture file has, the linked still 
picture file including at least one still picture referred *o 
by information written in the still-picture information 
file. 



15. The method according to one of claims 10 to 14, 
wherein each still-picture information file has the *s 
number of still pictures included in a still picture file 
that is linked with said each still-picture information 
file. 



16. The method according to one of claims 10 to 15, so 
wherein said attribute information is for a picture or 
audio data. 



17. The method according to one of claims 10 to 16, 
wherein each still-picture information file further in- ss 
eludes information about audio data and/or a 
thumbnail associated with each still picture whose 
search information is written in said each still-pic- 
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